Differential effects of prefrontal lesions and combined prefrontal and limbic lesions on subsequent learning performance in the cat.
On the basis of a previous experiment (Irle & Markowitsch, 1983) in which triple limbic lesions as opposed to double limbic lesions in the cat failed to impair the learning behavior of these animals, the effects of a lesion in a fourth brain structure, in addition to the original ones, were examined. Two groups of cats were given lesions in either the prefrontal cortex alone or in the prefrontal cortex, the anterior thalamus, the mamillary bodies, and the subiculum and subsequently tested in the acquisition of a visual reversal, a delayed alternation, and an active two-way avoidance task. Compared with control cats, cats with prefrontal lesions were strongly impaired in the acquisition of the visual reversal task and the delayed alternation task but only slightly impaired in the acquisition of the active two-way avoidance task. In contrast, animals with combined prefrontal cortical, anterior thalamic, mamillary, and subicular lesions were unimpaired in the acquisition of the visual reversal task, slightly facilitated in the acquisition of the active two-way avoidance task, but impaired in the acquisition of the delayed alternation task similarly to the animals with prefrontal lesions. The superior performance rates of the animals with fourfold lesions are considered to be due to a lesion-induced functional shift acting on intact brain structures which, prior to massive limbic lesions, remain inhibited or otherwise suppressed. The failure of the animals with fourfold lesions in the delayed alternation task indicates that the functions underlying this type of behavior cannot be compensated for or, alternatively, that a prefrontal lesion is not sufficient to disinhibit other structures involved in the same behavior.